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Abstract 
Background:To detect the prevalence rate of 
bacterial infection among urinary isolates and to 
determine the antimicrobial susceptibility pattern. 
Methods   In this descriptive study 300 urine 
samples were collected for culture and sensitivity. 
After documenting pus cells, inoculation was done 
on required medias. Growth so obtained was 
interpreted as one organism grows into one colony 
hence called colony forming unit (CFU). The number 
of colonies formed  were counted representing 
number of organisms present in the inoculum of 
urine taken and a total count was calculated for I ml 
of urine. Growth of bacterial count ≥ 105   CFU/ml 
was considered significant. The significant growth 
obtained was processed for standard biochemical 
tests of identification and in vitro sensitivity 
pattern(by the standard disc diffusion method).  
Zones of inhibition were measured and interpreted 
by the recommendations of clinical and laboratory 
standards.    
Results:- Total 250 (50%) samples of both males and 
females were positive. Females showed higher 
prevalence rate of UTI than males. Gram negative 
bacteria were found in high prevalence rate than 
gram positive bacteria. The common organisms were 
Escherichia coli, Klebsiella pneumonae, 
Staphylococus saprophyticus, Proteus mirabilis, 
Staphylococus aureus and Pseudomonas aeroginosa.. 
In vitro antibiotic susceptibility tests reveal that 
gram negatives bacteria were sensitive to imipenum, 
nitrofurantoin and norfloxacin. Gram positive 
isolates were sensitive to nitrofurantoin, amoxicillin 
/ clauvanic acid, and ampicillin. 
Conclusion:-There is a need for constant 
monitoring of susceptibility of specific pathogens in 
different populations to commonly used anti-
microbial agents. 
Key Words:-Uurinary tract infections, antibiotic 
susceptibility. 
 
Introduction 
     Urine is normally sterile. The presence of bacteria in 
urine is called bacteriuria. Bacteriuria is much more 
prevalent among the elderly population  than in young 
adults.Bacteriuria in nursing homes and other long- 
term- care facilities is associated with complex 
considerations.1 The urinary infection can occur in the 
lower part or the upper part of the urinary tract. The 
infection when it affects the urinary bladder is called 
cystitis and when it affects the kidneys called 
pyelonephritis. Etiologic agents of UTI are variable 
and usually depend on time, geographical location 
and age of patients. Although UTI can be caused by 
any pathogenic organisms from the urinary tract, the 
most frequent is family of Enterobactericeae causing 
84.3 % of the UTIs.2,3 E.coli which belongs to this  
family is the most frequent cause of UTI although the 
distribution of pathogens that causes UTI is changing.4 
   UTI is more common in females than in males, as 
female’s urethra structurally is found less effective for 
preventing the bacterial entry.5 It may be due to 
proximity of the genital tract and urethra and short 
urethra of females , and adherence of urothelial 
mucosa to the mucopolysaccharide lining.6,7 The other 
main factors which makes females more prone to UTI 
are pregnancy,old age disease, hospitalization and 
sexual activity.8  
 
Patients and Methods 
 In this descriptive study , carried out Creek Hospital , 
Karachi, 300 urine samples were collected for culture 
and sensitivity , under aseptic measures. After 
documenting pus cells, inoculation was done on blood 
agar, MacConkey’s Agar,and CLED (cysteine lactose 
electrolytes deficient) agar plates . After proper mixing 
of urine (aerobic incubation was done at 37 C for 24 
hours, if no growth in 24 hours then further 24 hours 
was given for growth) Growth so obtained was 
interpreted as one organism grows into one colony 
hence called colony forming unit (CFU). The number  
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of colonies formed on CLED, Blood and MacConkey 
agar plates were counted representing number of 
organisms present in the inoculum of urine taken and 
a total count was calculated for I ml of urine. Growth 
of bacterial count ≥ 105   CFU/ml was considered 
significant. The significant growth obtained was gram 
stained for morphology, motility test was done and 
processed for standard biochemical tests of 
identification and in vitro sensitivity pattern. Isolates 
were tested for antimicrobial susceptibility testing by 
the standard disc diffusion method. Standard 
inoculum adjusted to 0.5 McFarland was swabbed on 
Nutrient agar and was allowed to soak for 2 to 5 
minutes. After that antibiotic discs were placed on the 
surface of media and pressed gently. Nutrient agar 
plates were then incubated at 37°C for24 hours. Zones 
of inhibition were measured and interpreted by the 
recommendations of clinical and laboratory 
standards.13    
 
Results 
     In this study total five hundred (500) urine samples 
were analyzed, out of  which one hundred and 
seventy five 70% pathogens were isolated from 
females while seventy five  30%, pathogens were 
isolated from males. Urinary frequency (73%) and 
burning micturition (66%)  were the commonest 
complaints (Table 1)This result showed that the 
number of organisms isolated from females were 
significantly higher than those from male counterparts 
(p < 0.05).In females E.coli followed by Staplylococus 
saprophyticus, Klebsiella pneumonae and Proteus 
species had the highest prevalent rate while in males 
(Table 2) E.coli followed by Klebsiella pneumoniae 
Pseudomonas and Proteus species had the highest 
prevalence rates (Table 3).E.coli (34%) , followed by 
Klebsiella (16%) were  the commonest in both sexes 
(Table 4).The antibiotic susceptibility profile of gram 
negative organisms showed that E.coli is highly 
susceptible (100%) to imepenum followed by 
amoxicillin / clavulanic acid, nitrofurantoin, nalidixic 
acid and norfloxacin while its resistance profile 
showed that they were more resistant to 
sulphamethoxazoles followed by ceftazidime, 
ceftriaxone and cefotaxime. On the other hand 
Klebsiella spp, was highly sensitive to imipenum 
(100%) naladixic acid, nitrofurantoin, cephalothin 
while they were highly resistant to ceftazidim (CAZ), 
Sulphamethoxazole, tetracycline, and ceftriaxone 
(CRO) (Table 5).On the contrary the antibiotic 
surceptibility profile of gram positive organisms  
Table 1:UTI associated symptoms in both sexes 
Symptoms Females Males Total  p- value 
Frequency 142(81%) 40(53.3%) 182 (73%) P< 0.001 
Burning 
micturition 
131(75%) 34(45.33%) 165 (66%) P< 0.001 
Flank pain 121 (69%) 35(46.6%) 156 (62%) P< 0.001 
Dysuria 66 (38%) 20(26.66%) 86 (34%) P < 0.05 
Pyuria 36 (20%) 04 (5.33%) 40 (16%) P< 0.01 
Hamaturia 35(20%) 04(5.33%) 39 (16%) P< 0.01 
 
Table 2:Urinary Pathogens Isolated From 
Female Patients(n= 175) 
Urinary pathogens No Percentage 
Escherichia coli 55 31.42 
Staphylococcus saprophyticus 28 16.00 
Klebsiella 25 14.28 
Proteus 18 10.20 
Staph.epidermidis 20 11.42 
Staph.aureus 16 9.14 
Pseudomonas 10 5.71 
Enterococci 01 0.69 
Enterobacter 02 1.14 
 
Table 3:Urinary Pathogens Isolated From  Male 
Patients (n=75) 
Urinary pathogens No Percentage 
Escherichia coli 30 40.00 
Klebsiella 15 20.00 
Pseudomonas 08 11.00 
Proteus 06 8.00 
Staph.aureus 05 6.00 
Staph. Saprophyticus 02 3.00 
Staph.epidermidis 03 4.00 
Enterococci 03 4.00 
Enterobacter 03 4.00 
 
Table- 4:distribution of urinary pathogens 
isolated from both   sexes(n=250) 
Organisms   No Percentage 
Escherichia coli 85 34.00 
Klebsiella 40 16.00 
Staph. Saprophyticus 30 12.00 
Proteus 24 09.60 
Staph.epidermidis 23 09.20 
Staph.aureus 21 08.40 
Pseudomonas 18 07.20 
Enterococci 05 02.00 
Enterobacter 04 01.60 
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Table 5:Antimicrobial sensitivity of urine Isolates of various species 
 
Micro 
organization 
susceptibility 
AMP 
10µG 
CRO 
30 µG 
NAL 
30 µG 
NITR
O  30 
µG 
NOR 
10 µG 
KP30 µG W  
5 µG 
SXT 300 
µG 
CAZ  
15 µG 
CTX 
30µG 
ATM 
30 µG 
TEC 
30 µG 
AMC 
20/10 
µG 
IMP 
E. coli 
Sensitive (%) 33.33 22.22 77.78 88.89 70.50 24.50 33.33 20.50 21.50 22.22 36..50 30.00 85 100 
Resistant (%) 66.67 77.88 22.22 11.11 29.50 75.50 66.67 79.50 78.50 77.78 63.50 70.00 15 00 
Klebsiella 
Sensitive (%) 29.50 25.50 72.00 68.00 63.50 66.00 33.33 22.22 22.00 26.50 36.50 25.00 85 100 
Resistant (%) 70.50 74.50 28.00 32.00 36.50 34.00 66.67 77.78 78.00 73.50 63.5 75.00 15 00 
Pseudomonas 
Sensitive (%) 12.00 35.50 64.50 29.00 62.00 69.00 18.00 22.50 36.50 21.00 21.00 35.00 78 85 
Resistant (%) 88.00 64.50 35.50 71.00 38.00 31.00 82.00 77.50 63.50 79.00 79.00 65.00 22 15 
Proteus 
Sensitive (%) 8.00 32.50 59.00 45.00 59.00 62.00 9.00 7.00 34.00 37.00 47.00 38.00 82 83 
Resistant (%) 92.00 67.50 41.00 55.00 41.00 38.00 91.0 93.0 66.00 53.00 53.00 62.00 18 17 
 
Table 6:Antimicrobial sensitivity of urine isolates of various species 
 
Sensitive (S) 
Resistant (R )  
AMP 
10µg 
CRO 
30µg 
NAL 
30µg 
NITR
O  
30 µg 
NOR 
10µg 
KP 
30 µg 
SXT 
300 µg 
W 
5 µg 
CAZ 
30 µg 
CTX 
30µg 
ATM 
30µg 
TET 
30 µg 
AMC 
20/10 
µg 
IMP 
Stap. Saprophyticus 
Sensitive 80.00 65.50 66.67 100.0 66.67 100.0 66.67 33.33 60.00 69.50 65.50 60.00 90 - 
Resistant 20.00 34.50 33.33 00 33.33 0 33.33 66.67 40.00 30.50 34.50 40.00 10 - 
Staph. Aureus 
Sensitive 70 62.50 82.00 83.00 79.00 77.00 68.00 40.00 54.00 59.00 51.00 55.00 85 - 
Resistant 30.00 37.50 18.00 17.00 21.00 23.00 32.00 60.00 46.00 41.00 49.00 45.00 15 - 
Staph. Epidermidls 
Sensitive 55.00 69.50 68.00 70.00 55.00 61.00 55.00 40.00 63.00 67.00 48.00 73.00 80 - 
Resistant 45.000 30.50 32.00 30.00 45.00 39.00 45.00 60.00 37.00 33.00 52.00 27.00 20 - 
Enterobacter 
Sensitive 10.00 15.00 45.00 20.00 70.00 10.00 10.00 33.33 25.00 20.00 20.00 65.00 85 90 
Resistant 90.00 85.00 55.00 80.00 30.00 90.00 90.00 66.67 75.00 80.00 80.00 35.00 15 10 
Key:AMP -Ampicillin ;IMP -    Imipenam;SXT - Sulphamethoxazole ;CRO-   Ceftriaxone;W -Trimethoprim;NOR-  
Norfloxacin;CTX-Cefotaxime;ATM-Azactum;AZ–Ceftazidime;TC-Tetracyline;KP-Cephalothin;NITRO-Nitrofurantoin;NAL- 
Naladixic acid;AMC-  Augmentin 
 
showed that Staphylococcus saprophyticus is highly 
sensitive to nitrofurantoin (100%)  cephalothin (100%) 
followed by ampicillin, cefotaxime (CTX), and 
norfloxacin, while its resistant profile showed that they 
are more resistant to trimetheoprim followed by 
tetracycline, cefotaxime (CTX) and Azactum (Table 6). 
Staphylococcus aureus susceptibility profile showed 
sensitive to nitrofuration, naladixic acid followed by 
norfloxacin, cephalothin while resistant profile showed 
it is resistant to trimethoprim, Azactum, ceftazidime 
(CAZ) and tetracycline.   
 
Discussion 
     The prevalence rate of UTI in the population was 
50%. This prevalence rate is higher than the prevalence 
rate of 31.35% significant bacteriuria recorded by 
Savitha.10 On the other hand it is lower than the 
prevalence rate of 66.78 %recorded by Mahesh E.11 
This high prevalence of UTI is usually attributed to 
factors like sexual intercourse, pregnancy and low 
socio- economic status. In present study the prevalence 
of UTI in females is higher than the male patients. The 
reason behind this high prevalence rate of UTI in 
females may be due to close proximity of the uretheral 
meatus to the anus, shorter urethra, sexual intercourse, 
incontinence and bad toilet. 14-18 In a study of Azra et al 
prevalence rate in females was (70.5%) and males is 
29.5% and Kolawole et al  prevalence rate in females 
was 66.67% and males 33.33%.12,13 All these studies are 
very much closely related to present study. All the 
micro-organisms obtained during this study were of 
clinical significance and were similar to the data 
recorded by Manikanda.18 
     The most common organisms isolated in these 
patients were E.coli (34.0%), Klebsiella species (16.0%), 
Proteus species (9.60%), and Staphylococcus 
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aureus(8.40%). This finding patterns were similar with 
the study of Savitha like E.coli(48.04%), Klebsiella 
species(8.82%) and Proteus spp.(4.90%). 10 In this study 
gram positive organism like staphylococcus 
saprophyticus (16%) is the second most common urine 
isolates found in females. Nathanial  and Martineau 
also reported Staph saprophyticus is the second most 
leading cause of UTI among females. 20,21 The pattern 
of antimicrobial resistance of the micro-organisms 
causing UTIs vary in their susceptibility to 
antimicrobials from place to place and from time to 
 time. World wide data shows that there is an 
increasing resistance among UTI  pathogens to 
convential drugs. Resistance has emerged even to 
newer more potent antimicrobial agents.22 
     It has been observed that there is slow but 
persistent decrease in the sensitivity of gram negative 
and gram positive bacteria to some quinolones 
derivative, Ampicillin, Tetracycline and 
Sulphonamides which is alarming because these 
antibiotics have been one of the best options for 
treatment of UTI in both outdoor patients and 
hospitalized patients. Other factors which may 
influence the sensitivity of urinary pathogens includes, 
routes of administration, dosage schedule, choice of 
antibiotic, misuse of antibiotic and condition of 
patients and self-medication.22 
 
Conclusion  
1. Higher prevalence rates of urinary bacterial 
isolates  are observed in females 
2. There is an emerging resistance of commonly 
isolated bacteria to commonly used antibiotics, 
which can be ascribed to inappropriate antibiotic 
administration  
3. Important infecting organisms are found to be the 
commensals of perianal and vaginal regions, 
emphasizing a need to have proper hygienic 
practices 
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